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1
The treatmant of the diseases of maize as set forth in the study, 1is somewhat in-
somplete, huis one :inaccuracy, omite some information of recent date, and over or under-

states some p=riinent items. Some of fhece are the following [t,ﬁe following x:mmbé:red
items, 1-16, inclusive, correapond with the numbers appearing in the above-mentioned
! .

study._/

4

1. Z_c_a_i_ muys anludv:s not, cnly varieties (pod, flour, flint, pop, sveet

and dent) but numercis races (%, 22).

|

2. Referensetn 100% losses ovmr-stabec losses from smut.
ison with open-pollinated corn, modern corn hybrids are relatively
a) susceptitle inbred lines and hybrids have
king-up commercial hybrids, (b) the suscep-
tibility of eny nne inbred line is diluted by Lhe two or more additional
inbreds that go into the make-up of a commercial hybrid, and (=) the
rapidity lof growth and msiuration of hybrids eeems to suppress smut expression.
Rarrene<s from smut infection is uncommon ain hybrid corn and, therefore,
rcferen':cj to Garger's and Hoover's ohservations (whizh are based on susceptible
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inbreds) over-states the importance of this condition.

In fact, some of the greater expression of smut on barren plants may
be the result, rather than the cause of barremness (See Davis'work).
Davis noted that more plants in a field vwere inrected than could

be detected from visibie galls because such plants had rudimentary
galls at axillary huds elong the stalk, which could be detected only
when the leaf sheaths were stripped back.

I am inclined to accept Davis' conclusions that most smut
ipfections of cora are of a systeric rather than of a local nature.
I base this belief on my observation of the abundance of rudimentary

galle at the lower nodes of plants.
Because corn emut is a minor disease in the corn belt of the
US, farmers do not consciously sanitate against 1t, nor do the
state extension gervices publicize the need for sanitation.

As indicated above, some progress has been made in the US toward
developing smut resistant corn.

Belminthosporium turcicum also ozcurs on teodsinte.

Severe dn Comnecticut in 1889 (15), iu Long Island, New York, in
1897 (14), and in Connecticut, Delaware, eastern Pennsylvania and
Néw Jersey in 1903 (9).

Severe in southeast Iowa in 1950 (20), and in the southern and
central parts of Iowa in 1951 (12). .

«SyPPLoms could e described better (10, 17).

The species tha+* should be numed here ig H. carbonum (16, 17, 19),
not H.-maydis. Helminthosporium carbonum (Raced 1 and 2) is of
minor ‘cons3quence on corn thus rar in the US, occurring .chiefly on
a few susceptidle inbreds (10, 16, 17). Helminthosporium maydis
1s of greater comsequence (10, 17).

There is more information on resistance in corn to H. turcicum
(2'1' 7' 8) 17!23)‘ - )

Rust. severity: in Iowa.in 1950 (20, 21) and 1951 (12).

Also from Venezusla (13).

Thers wa= e locel epiphytotic of Puccinia polysori in Guatemala
in 1951 (%3

1 thi= section should be treated in detail ac the otger
& .one have bo o treated.  Some recent pertinent references
1, 3, 11, 12, 12) sre inzluded in the ettached bibliography.

In part ITrom personel cXprrience:, r2el that, with prover weather

conditions, Helminthosporiwm turcicum, d. maydis, Puccina Sorghi,

P. palysori, Cclerospora phillipincusis, S. maydis, 3. macrosporsa,

Eos:lbly other Sclerospora opn,, Physoderma Zea~-maydis, Cercospora
ephiphytotic potentials on corn that

ars «guivalent to Che rust gt on small-greined cerewls. Sphacelo-

theen verghd, Eaztu:{g& Stewartii, Phytomonas syringae, Pseudomonas
alboprecipitans, Angicpsors couc snd viruses pocsess less epiphytotic
potentlnl bocanse (a) they do not reproduce and become disseminated
£ rapidly, (b) they deteriorate undsr humid conditions (Sphacelo-
theca =orgzlit), or () they require locally adapteble insects For

o108, s and other unnamed pathogens have low
maxdd

veae, nnd C. zea-moydis poss

transmission.  Patid
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epiphytotia potzntiels in my judgement.

III, - The ebsence or consistently lurge sgale erinlytotice of corn
diseases in centrol and South Amori&a is due in part to the
wide genetiz neterogeniety of the corn irn those areas and in
part to temperctnre and moisture conditions thet vary with
the physiography of the rsgions. In the US, where present
corn hybrids arz built rrem lnhrei;‘derlved from uniform stock,
the ahsence of widespread epiphyt ofics is due less to genetic
hetercgenicity but mors to low ¢ ulntitie° of inoculum coincident
with unfavorsble weather In critical areas. The low quantities
of inoculum doudtlessly ars due (a)\to corn beinz a one season
crop throughout the US, being planted about the same time of the
year ot varicus lecatlons, s¢ that dpporturity is not afforded
the pathcgens to huild up on a winter corn crop in the south for
subseguent transport %o the north,; as is the case with rust
diseazes of ssr=al:, (t) Lo the anbilltv of spores being
carried logg di~tapces because cither they are too dense or
cubjest to rapid inactivation by desglcation, arnd (c) to the north-
eashernly direction of the prOVail1né summer wirds, which would
tend to keap patnogens aonfined bo thp south eazternly part of the
US, and away from the heart of the ccrnbelt. Cornbelt corn
; probably rruld sustain severe v1phytotics if weather conditions
| waere favorable for wild ﬂpiphvtoticsiin the couth central states,
and from where spores could he w1nd~+ranbnorted northward to it.
Weather conditions in the cornbelt unnll Augz usually are favorable
for epiphytotics, buh because the 1nopulum iz not present, such
epiphytotizs do rnot develop, HelmluchOSDor*um turcicum epiphytotics
have bezn produced artificially in the field in central Iowa by
spraying spores onte the plants, but iln one year the fungus failed
to sporulate thereson.
V. . The 1ist of pathogens pcssessing epiﬁhytotic potential of the first
order have alraady been enumerated under (L) above. I think all of
them shcould be considered. !

'S . .Recent available publications to my knowleage have already been
indicated.
|
VI, . Additional US Specialists in the pathclogy of naize are the following:

(&) I. E. Mﬂlhus, Towa State COllege, (b) A. J. Ullstrup, Purdue
p University; (c) J. G. Dicksor, Univegaity of Wisconsin; (d4) J. J.
Chrib.ensen, University of Minnesotaﬂ (e) C. C. Wernham, Pennsylvania
State College. |
\
\
1
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HMATZE

In termu of total world prcductior}, naize is the fiftheranking agricultural
arop, eurpassed by sugarcane, potatcea,‘ rice; and vheat. In total tonnage traded,

bhowaver, nadee ranks in thlrd place, behind only whest and sugar. In terms of total éo

value of agricultural caports, nglso nm}a in eighth positien, slightly bolow coffee,

in ths prewar nericd. lMalzo thus holdel an important plwce among agricultural crops’

Two countries - Argentina and Chijnn «= 3tand out in the econory of maids.

in world production and trade,

In recont years, Argertina has conuis‘t:e‘nt.l;r been the most important meizo exporting
oountry in tho world, with United Stntela nalze eport tonnego excoeding that of
Argantina only cccasionally, In 1948, for wxample, Argentina oxporied slightly
moro than 2.5 million motric tons of najizot ono-half of total world axports, compared
with United States® exports of 600,000 L\Otl’ic tons, o othor country oven epproached
Argentina in this xospect.
With the cxgaption of the Umltod Statos, ilose melze production 3o greator
than that of the rest of tho world combined, Cling 18 tho leadlng mndze producers

Unlike Argentina, where the bulk of the orcp io axporisd to forsign eountries,

China uses itp maize for domestic pur'po;aes and axports little, 4L any. Brazil

15 the wordd's third-ranking producer o? meiso, with the neosible ssmepiion of

|
Rumerda, wvhers sccurato progductidon fisu‘mu are uravgiiable,

In Apgontina, mnigo cczupied woras zeres than ary othar ¢ivR wiuept wheat,

during tho prewver ysurs. Alfekfa scroage crmecded that of malze in 2947, but

|

the prowar rolationshipe may be .‘Zﬁ.‘iib;&‘,{c?. undor Argenbing’s now zgricultural progra.

In 1938, meise wuo Argomidna’s fowrth m?st Amportent wipozt ccmrodity, ecvounding
|
Zor 12,93 of the doliar velus of all wamortu, and ouvirankad only by neat, wheat,

snd Maseede Dy 284li; howovor, meise reprozented only 1.8% of Argentine aporic.

In China, rdce, whoat, rapeposd, und barley occupled a groater hotal ccrpago then

|

Gd nadse in 943, |
|

Haige 40 & warnwelimaGe mnusd plemt ropresunted by the olngle epaclus Zen mayo L.

The spacles consiete of sevaral verlctlen, namcly; potly flovr, Z24dnt, pop, sxeadn

and dento, licdgo g a very adantable plant srd io grown under e wido range of
| .
envirommontal conditlions, Tho native hcjms of moise ic dn eifhexr Contral or South

Amorion ‘but no wild or uncultivated apou‘-ion ara kown., Cullivated neise ig atteclccd

by munerous pathogens, most of whisch do | nod result in marked yicld rodwctdonsa

Uptidago maydis (IC) Cda., ggm'xj.hog&o‘_.z_g\_un £2%0p Pucolniz sorphd Sche, am Splerospova
. |
wildl be consaderex. . }
l

Matae Q..o
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Heydig (DC) Cda.. although

gel nale, The pathogen 1s cormonly decigidoti Ustddago

ths nase U, gess (Beskm.) Ung. 1s alec wdely recognized

Ugtilago maydis attacks oniy 4. :oys and Euohiaene mexicans. The st gadls

eppsar on ey part of tha

host plant where embryonic ¢issues sre catposed. Galls

doveloped on maico ces@inpe mpy mesedlt in tho death of the plants but Later gell

development reroly kills the plent or plant parte.
i

The galls may develop %o a

dlamoter of four to oiz inshes. At first the salls ere covered with « grecrmieh white,

fiim, gligtering membranc,

Ac tho gr¥l matures, the msmbrene drios and woathers

avay, relecsing the 4 rmuneable chlzr-douporas of the fungusa

Ths aveiags annuui Lo
five perccnt zlthouch loos
Severad investi_ctors hovn
Qorber ed Hoovor (1928) 6
about o8 a result of induis
20% barrong vhorees of 868
Christencen (1928, 2933) £

tho roduction in harvested

ages due te corn amub arg umially estimated at three to
38 4n irdividival fields mxy somotimea ba nearly 3100%.
stwited the veriations in yleld loceas dvo to U, maydiso
ofxcludad that the greatest losces foam Giw pathogen cane
gl barrenitass. They found that 1108 mmut-froc plants weras
Emtted plonts, soma 28% wore barren. Ilmer and

cund that the lerger tho golls on the etalks, “ho greater

grains a2so galls svove the gars were asgociated with

giwator ylold redusiions i;.!nb.n thosz bolow the sars. Johnson and Christenzen {1935)

compluded thet tho averugs
vag epproxdmately 304, Cn
and multiple gnlle opprosl

reduction in yield per plant due to infesidon by U. maydis
the avorago. single smut gells reduced ylelds about 25%
natoly S0%5. 9ingle or multipic sml galls above the oars

®¥ore aboul tvico oo destreetivo co gallds 2ocated below the carse.

rzported |

Davie (1936)

the reeulto of obsorvaticns in muige £loids near Ames, Iowas Lleven

parcant of ths plento in 2930 had viedble smut galls, 96 4in 1931, W% 4in 1932,

6% 1n 1933, and 187 in 293L.

Nemlienko (19L1) reportod pervontages of amit Anfection

in the Ulcr@amo. Tonging £rom isgs than omo o more than 20%. Pepper and Haensolér

(29L4) reported that annual Josgen of 5/4 or more wero to be cxpected in the swoet ocorn

erop in MNew Jerouy, and that lopsos pomtimoes wore ags much as 0% on highly

suscoptible hybrido.

Tho omit gallo aru, in reality, laorge masges of neddish-brown to blawk

ohlanydospores which are finoly cchinulate, opherical to alightly irroguler in

shapo, and J to 13,.\1n dlan

producing promycella whizh
The barvidiosporcs my

ntor (fekeon « 194%). The chlenydospores germinate by
usually bear foux latsrsl bagidlosporas or eporidis,

multinly by budding to produce eccondary basidiospores, Tho

gporidia gormlnate by pmdtlzning gorm tubes which ponetrate the spidermis of young

ce3ldc directly, Wolter (T93&) oconcluded that stcmata wore xolativoly wnimportant

-ala
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18 ports of entry; aloo that chlemydospcres soretimes produced perm tubes siich
pengtrated young tissuss. Walter believed that chlamydospores were important in
initiating seconcdary infections. Approsorie were not £ ormed.lWaltcr also observed
thet germ tubes of the pathogen penctraled and affocted tigssues that were apparently
too mature to produse galls, Haristematde ectivity and hypertrophy of the host cells
Besmed to be necessary for the formation of the rall.

tlany studies of V._nzydis have bee-x;‘ made on culture media 4n the lsborutory
(Christensen and Stakman - 1926, Stalman and Christengen - 1927, Kernkarp and
Martin « 2941, Kernkam - 1942, Stalmen, ot al. - 1943, 1948, ctal,). It ampears
that the fungus comprises an indefinite number of lotypee that diffcr either widoly
or elightly 4n overy obsorvable choracter or ccembinations of charsctors., At least
5000 easily distinguishable biotypes wore cbiainod from two haploid bapidiosporas of
opposite gex. New blotypes are constantly beolng preducted as a ros-1t of mutation
and of recombinatlons resiiting from interdiotypic hybridigation., Some 1ldnes were
found to be oxtremely mubable aml others woro very consteamt. Some iines were gtristly
mycelial in habit, others formed only basidicmporcs, whereas ntg_".l others wexro a
eombination of the :tv:o types. There wre multiple sex groups md thore iso relatively
£reo mtorbrcadir.g among the blotypes, Notwithotanding the asxtromo \'m’int.iow‘
encountored in culture, the chilamydospores were observed Lo be surpisingly uniform
in rorphologys fyceliun frem baaiﬁiouporca of opppoing cex gloupe must bo present if
the pathwogen is to devélop astively in the hogt jziasues, although somne few b.otyres
proved capablc of }ndu_x:in(;'thc formatlon of galls when trotwlated signly into maizz plents.
Staman, et od., (19L8) found that tho eddition of urenium nitrate to the culture
modivm atimlated mtation in U, maydis,

The bepsidiosnorus and chlarmydosporcs of U, maydis aro wind blowa from plant
%o plant and from rogion to roplon. The chiarydospores are alzo quite resistant
to unfavoradble climatic conditdons, gasiric Juiceu of animalg, otc,

Soil~borne incuvlun i the wost dvportant aourco of natwrel infectlon of malza
planta. Hceoxding to Choster (19L7) chlamydospore (ermination in the zoil 14 favored
by an acld goil resction, JQthough allanydosporos may ke carred on maize oced, thle
18 not bolioved to be u'@or pource of inogulum, Vhon young coediings are infectad
mo'Menm ngy becems aystemic, but most inlections appeer to be local in charazter,
bavis (i936) concluded that most, if not all, omut infection was oygtemic 4
eharzcter,

Molhus, et al. (1941} found thet wnder conirolled environmennal conditions the

oxter:t of gell formation iy U. maydis wao incroased by nodorato wilting of the

maige N0anta. pnd s danrsarad v 2ha nrananma at® wntan 4; Sho Tans® cdhaw? oD £ munlom
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showed that [in {the first twe years, vhen tha preclpitation wes greater by 100 1z and

the alr and [soil humiditics bigher by 16 ard 55, respeetively, than in the following
two years, Te pomentage of maige smubt was mush Yower (0.4 tc 8.04 as ogainst 17.7
10 20,2%). Qrconhowo exper.mants also shoired low mwolsture correlated with 2

nigher :‘.ncidon:e of smut. rkuige srut was found to ba much groator in the dry
D'wpzvcpatrumk rerlgn (09.3 =~ 216.1%) than in the more hunid Rostov (0.3 - 0.73) and
~oldavian (O«B e 3,54) repiona, Hermlierlto bolioved that brief summer showers and
dows sul‘ficed‘fgr germination of ths spores at U. maydis. Cnester (1947) wrote that
+he nathogen was edepted to warm weatiter, the optiras: temperature for spors
cermaination beng 27° w0 33°C.

Sanitu'c“.tonﬁmmd erop retoiion (thrue years or longor) are £requentdy rocomnended
Lor alleviat‘ix:lgjtho incidenco of naizo smt. Tho intencive cultivotion of malzo in
nany mgioi‘m 3:\1#:1 the fact that the fungus spores are air borms for considerable
cistences 18060110, the value of thoso moasuras. Likewise, seed troatmont, althougha
cometimes reciomcndodp 18 ineffeetive,

Peppar ima Hoensolor (19LL) roportod that it was possible to control both the
Kurcpean com "~ borer and naise smut in sweet corn in the samm operation by wedng
dusto contain:i.ng rotenone or niMd.no as the active agonts, Comerally opecking,
control of mo;ao anut with either sprays or dusts has been considered imprsetical,

Garbasr »nd :H.oovar (i988), Immer and Christansen (1,31), Stringfield and &Sowman
{1942), ot nJ‘. have indicated %hat considorable differonces in susosotibdllity to
U. paydin exfust in Z, payp oo 2hat control by the develspment of resistant varieties
i3 a posnibmﬁu_ Popper anyd teenselor (19LL) Zndicated that ewcet ocm varietles with
tight mwka B‘,nd 2ong hugk %ive wore less subject to mmut than loose<husted, ghort-tippsd
vorloties. Blreudme com for amt recistance has not progroessed far in any country.

Holminthospordwi Blights of Haiza.
The diae‘twea clyfsed by various specles of Holminthoswerds on 2. ngys ara cemmonly

5Y
dcxﬁi(;{'zod lonf blight, Helminthosporium blight, » and tigcn de la hoja dol male. Savercl

opcelen of Helmihtlwﬂm,m have been reported as attecking maise in differont parts
of the world.,‘ The moot prevalent spcuies aro o turcicum Pase,, Mo moydip Nisdlkado

ard sdyake (Coshliobclus hoterostrophus Drechs.), and He carbomnm Ulistrup,

1‘ ;
Hslminthasporium turcicum 4is distrilmted wldaly over the world cn meize, and

| e
various npeci‘ea of Sorghum; I, maydis sdso 1 widely distributed on miase and tooBinto.

_Mehn.mthonpor;gx_ earbonum has been reported thus far only on maize in the undtad States,

Those mmiee‘vériﬂehﬁn‘chogg oriun are primarily loef parasites but H._oarbonum
L

alzo nttacks he ears of maize.
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Tho leaf spottin; conditiono caused by the variows specics 0i Helrinthosnorium

have been considcred ea unimportant diseases of‘ maige un‘bil recont years, wien
gcongiderahle destruction oecurred on certain in})md 11!‘138 ard hybrids of maize.
Helminthosporiw turcicun was reported :m} a conrbn end destructivo pathogen
of meire in Argentina vy Campi (2939) and haxtﬂionnto (19&8) The disease ic
copecially destructive in warm, wet swmer amd ‘fnll nonsons. Walker and flagruder
{15L43) reported that 19L2 was an gpidemic year‘for Holmintnomrxnn blight
(precumably He turcicun) in liarylard; opeqbozlinamcd rarieties of ralze were damaged

less than hybrids. Helminthwosporiua turcicius m mportcd by Ellett {19L3) as

precent in Ohio fron 1939 to 19L3; 1t was .aeﬂ.nuz on mnny commercial hybrids.
\
viornhan §29L6) reported H. turcicum end . carbormm as present on maize in Ponneylvanis,

and H, pgydis as opidemic in Cheator County an‘ 1945, Hehninumoaporj.tm turcicun

was observed (Hoppe - 1953) to be cousing pmnmtk:o drying in maize folds 4in eouth~
cantral Wieconsin in 1952, The disoased fialﬂn ero conspicwus £3rom the highusy.
Conaiderable demage occurrod oince the oars t.nLa in ‘che mlk ctage. The dicoase
was common elsawhoxo 4in VMocongin and had bc-en pmoont in previous yoors, bul was
not so widely cletrituted mor co covore au in ;9520 l;o ostimatep of the destructivenss:
of H, carbonun wern made by Ullstrup (19uls) | |

The leaf losions oaused by Ho turglgum app:mr w‘long ¢2liptical areas, greenleh
brown in color, and shoc concentyic soras of &Lffemn“s chades of browno Heavily
infected loaves cppoar as if fired, and very .a‘,ittle gi'een araa remains (Udlstrup -
i$43). The loeions baar conidiephoma on both enrfacos of the lemf., Tho olivezcous
to brown conidiophores woually energo tlu‘ough!uttmta; and bsar fusold to ellipsold-
cheped conidia which moadpips O to 200 x 5 1:4% 12in ;31.8&0 The conldisn are five to
eight sopbate and have pointed ends. Theo fme,ua aroui readily in culture (Marchionatto
19L8) . |

The lasions caused by H. maydis are aulito din"t.i.n.jc’c from the lesions of i, tureicun
The opots arc slongats, buff colored with o reddishetrown navging and have a definite
zonate or targetlike patéern, Scvere infection nay reduce the leaf area cvfficlently
to affect merkedly tho ylelds. Conﬂdﬂnphon.u,, which lare oldvocooun in color, emerio f1
the stonate and arc 120 to 170 in lewgth. Tho conidiu are osomowhat curved, light
olivaceous in color, and are 30 o 115 = 10 to 3.7,.\,121 ai-;o, Perithccin of
Cochliobolua ara quite numsrous in old lmsion..., The at:ci are numorous, 150 to 180
1n length, and uoualdy contain Filawontous ascoapora.. (Dickson~ 1947), Holmintho-
gperiun mgydis iz mogt pravalent in the uautlmmtom part of the United States.

The loaf lecions caused Wy Ho carkemum appeo:r 89 DOITOW irreguleor, chocolate-
brown spotﬂaa Thers are st lozet two racos (Tf H carbonum ang both atverk the ueld,

|
.. bt Ve ,...‘.-.lm tho mar ths smmearame of boing
~
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charred, The physiologic races are aeparcble on the bacis cf :;ymptcné procuced and

the specializeticn evideiced in porasitien, Tie conidiosphores, which ariso siggly

or in small groups fiom ctom%nt, arue osdvaccous brown in coler, 90 f.o 230 = 5 to /,in iz

ard beer ons to sevaral coni&in, The conicdia are 25 €0 100 % 7 u‘: 1&,‘..:1 gize (mean

63 x 13/‘) widest in the cﬂmnr end taper townrd rounded umda, "'h.ey aro daric oliveceousn
brown, straight or s.‘..g,htlj curved, and two %o twelve gsptate (Ullatn.a iskl).

Tre p2ircipal sources o:r inccuiim of the sreciesz of Helminthosporium arc the
|

‘ | ;
eonidia produced on the discased tissues. Conidin are produced in abundance, are

widoly dissaminated by winad c centc, and garmincte by predweing (na or moXYs germ

tubes whiich perotrate tho o tiseues directly or turouch stomata (Ullstrup - 1943,

Harclionato ~ 1948).
According to Carpi (1939), H. twurcicum was doseribod on r:nise; in 1876 by Pesserind.

The pathogen wan mentioned for the first tiré in France in 1503, i.‘n India in 1907,

in South Africa in 1912, axd in Awstrolia in 1915, Laef blight 15‘ an important disease

of malpe in middle Ewropo, Alrica, fustralia, luosia, India, the PLil4ppines, etc.

The fungus 1o common and oi‘to: destrustive in Argentins, Camps observed that the
. |

dogree of infection, as wall aa conidial production, was directly ‘xolated to the

relative humidity. The fungus develops well on ordinary cultire media, growing

more rapidly ut 28°C. than at 20°C, s but it producee c¢onldia more abxmanntly and of

|

larger sine at 20°C, Conidia nroduced in culture ero generally smaller then those

prodused on 2caves., The I\m‘;ujs grow best on media at o pH of $.7.|

The gpeciee of Helminthosporium ettacidng majize arc eeid 4o aurvive from onc

scoson to the next on old infosted leaves in the fleld.
Harchionsttc (1948) advised that H. turcigum was best combatcc‘l by burning theo
old diseased leaves, rotating maize with nonsucceptible plants, anq planting

rosistant varlcties, Rdclison (1947) recommendod similer mespurac.

Ullstrup (L943a) polnted out that tho dent ccrn inbred line Pr was unigue in

its oudceptibility tc fece 1 ol].‘ N, moydigs ol othor inbred 1iroc end hybrids were

raslotant. Tuo sumeptibility |of thginbrad line Pr was inherited nls a monogenic

| .
rocesoiva. Ullstrup (1941b) ulso desritsd twe physiolopic racee of H, maydis

in the corm boli. [Raze 1 was vroposed to domlgnite tho race %o tfh‘ich the inbxrod

line Fr 1s ouscoptdble, Have 1 mey have Leon indigenous %o the cox"n bolt or it may
' i

hawa ardsen ac a mutant fiva the lesos spochaiized type known to ocopr in Mlerida,

Rgece 2 was dosignato to include the race observed on the inbred lin:o 187-2 and a mumber
of othein; Rece 2 was though to be indigonous to the corn belt but itad ogcapod

resognition 'wntil the proper envirommm:al condtiona ‘cnsued and & rehtivoly svecoptible hos

variety of hybrid wos p.nesent‘

] s
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E3ett (151,3) noted differunces in suscoptidility to H. furcicum in Ohie

“pmong vericus cermorxciel liybrids. ile was unablo to detect any seediing resistance

”/,)in creenhouse esvorinanto anong 2 inbred lines, 26 vingle crosses, and pfx- double

%

erosy fybride, Vernham (1$L6) in Pernsylvenia reporied that in o grecnhouse inoculation
axperiment; two inbred lines, which wore vory susceptible to H. tureicum, showed
pronouced resistarnce to [, noydig
liaize Ruat

The digease is known c¢ommonly ms rust, 7Tho pathoger is dasi nated Puoeinia
gorphi. Schw.; however, at laast two other rust fungi, P, nolysora Underw. and

Angiopusora goae iaing, ore resognized on maice.

Puceinia sorghi nttacks the leaves of Zea mays and Euchleono mexdcanm (teosinte),

The alternato hoats of P, garhi are various specles of Uxalis, ¢, Corniculata, Q.

oymoga, O, siricta, and O, violacca., Puseinia polysora and 4, meas attock the loeves

of maige plants; no other host plants have bogn roporied.

The rust dlsgeasos cof maisce have (% received nearly so much attention ag the
ruste of wheat, oats, basley, ote., bDocamse thgy have nover becn considered of el
importence. In most yoars Po gorphd ozcurs on wplzne so late in the crowing peason
that preetdoally no loasses cen be attriduted to the nathogen, iHowevor, given favorable
environngntal ccnditions early in the growving season, the rust fungus can and does
cause considerable reduction in yiclds of maize, Zogg and Salsmann {1947) reported
%hat destructive attecks of 2, sorpRl on malse sccurzad in tho years 29U2 through
1946 in tho low Rhine Yalley of St., Gadl, The plants were killed in July and Auguct
bafore the ears had ripened. 9Spraying for sontrel proved ineffectuel, so that attention
wng directed o oxtermminating the alternate hoot, O. stricta, in the region.

An onomymous note (Amon. - 1953) 4n'Hordd Crops indicated that thewo was a
destructive rust epldanie of maize in West Africa in 1950. Tho Govornmemt of the
Gold Coanst found 4t necessary to import moro than 12,000 tons of grain to mect
tho food shortapo occusicned Ly the 19‘3’0 epidarde which owept the malze-growing
reglionn from Ndgoria to the Ivory Coast, Rbhind, et al. (1952) reported that o
virulent opidomic of malze Tust begen in Sderra Lecne in A%LYy, and wvas ostimated as
GMg w to S0 pexcont loss oX the maiac croms in Iboria, Ivory Coast, Cold Coasnt,
Dahomoy, evdl Migoria in 1950. Prior to APLY, only the uredospcie and tellospore stoges
of P. poxp¥ has Doen collected in wost Africa on maize, Duc to the virulonce of the
194950 outbreaks and alse th the larger oisze of the ursdospores, Bxebx of the
Coamonwealth uycolecicod Instituto ~r:cm1.\:«14::0\ that the rust fungus involdwed in the
naisa opidemic wes P. pelysoxa rather than P. gorghd, %he 1919 collection frcm
Sderra Loono was sata to be the first oolloﬁtion of P, polygora outsic: the Weatem

To
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Hemdspherc. MNottraes (1953) reported saverc outbreaks of rust caused by Po polysorn

\
in Xenye in June, 1952. BSoth P. sorphs end P. polysora cscur in Zanaibar, Uganda,

and Tanganyita, eften on the same meize leaf., Hattrass indicated that all the rocords

oZ sovere attocks of P. polysora have becn frcm tho werrmer, more humid fropleal arcas.

|
According o Curmins (19L41), there hes beon considerable confusion in the

identification of the rust pathc .ons cn nmal.e, Curming firs? discovered that a

|
spocinen labelec P. gorghi from Poru was ectuzlly P. polysora. Subsequent exominations

|

45 tha Artinr herbarium showed that the mistake hod been mede several 4imes in the

past, and that 0, polysora,

and Tripopcum, ectually occurred as a parasite of naize in Poru, british Honduras,

Costa Rica, Gudbs, Customaln, Hexieo, Puerto Rles, Panama, and the United Statoes,

formerly belicved to occur only on gpecies of Lrilanthus

Tho pathogan hed also boen :La'pox"oed as attecking tcosinta under the birosdal

P, sorghi, OUnly the umdos;‘)om and telioopore pta es of 2, polysora havoe becn

reportod thus fer, The oopores arc 2k to 2% x 27 to 32,/,.1:: rige acgording to

Arthur (1934). The tellogperes moasure 18 to 26 % 29 to uC}-.:.

Looeni. has bm‘:m reporicd on medzse plants frem possibly all the maize-

groviry reglons of the \'JorlT.. The pycnial and aesciel stages occour on various gpeclaes

of Oxalis and the uredial and telial ctages on mairo and toosinta. The urcdespores
measure 23 to 2y & 26 %0 32/‘5 the ¢224cenporcs moasure 16 to 33 x 29 o 1&;4.1.
Angiopsora zeco  cn malze 40 somowhat similar in gppecarance in the uredial etoge

|

to 2o sora, and it Has Peen confus.d at least once with 2, polysora in ‘uerto

Rico., The uredcspores meam‘xm 16 to 20 x 22 to B%tho unicellular t<llosnoroes are

catenulate in scssilc chains of ususlly itwo speres. Thus rust fungus, uocox'di@g

to Cummina, 1o known cnly f‘ro:n Guatemola, Puerto ltico, the Dominican Republic, amd

Trinided,
The urvdospores of the! above rust fungl are rcadily dispersed Yy wind currents.
The gorm tubss of the uredospores were obucrved by Veber (1922) %o enter the otomata of
a maige loaf eithex with or withou? the formation of appressoria.
Agcording to Maing (1931), a% Lcast saven plyslologic racus of P, _porghi havo
boon differcnticted. Valloga (19hl) roporticd thoe oxistenseo of at least twe phyoiclegio

roceo of P, poxgid in tho Llavallel ddstrict of the provirko of Buonoz Alres 4n

Argentina, “
In most rogions thn nox‘u‘ce of imncculwn for initiad and new infections ie the

!

uredosporag; however, Nobox"‘ {1922) conclwded that the uredespores a1d not overwlater

in the vicinity of Madison, | Wisconsin, 4in thce wintor of 1919-1920. The uredospores

|

were found tc retain their adility to germinate for 30 to 60 deyu but declined

|

rapidly thercafter. %he t.illne roquired for ini%iel infoctlien 4s prodebly lesa than '




- 4in the. more-reslatant seloctions. Mains indlcated that resistance

Approved For Release 2001/09/11 : CIA-RDP80-00809A000500420196-6

According to “eber (1922), the optimunm, m:dmum, an4d mAnirum tcnacqntuma for

the germination of urcdoupores of P, oor;hi wera 170, 32° ana 1°C., mﬂectivelya

In

Tho optimum tenrerature for infection was 18°C. and the moxdmum and wirdmum

\

© o !

temperatures scmcwhere in the vimcinity of 32 and 4 C, ] }
| ‘

Johns ond Brown (19LL) indicated that P porphl was most dectrix:Ttv;e in regicns

of high humidity, as in the Gulf States arca :of the United States. OSemeniuk and

T

wallin (19L7) oboerved that in Qustemala, L« ‘ sorphi was the most prevalent and pavers

i

dlsease of matze at olovatlons ranging fronm 100 feet o 3,200 fock. y attributced

tho’ destructivenoss of leaf parasites of meigo in Guatemala tc the lhumiditien

I

prevailing In tho exporimental aress. W;lﬁcm.re (1953) revorted P. po BOrR 80
provalent at clevations of 3,900 fest in Ucando and Marehlionatto (1 1h‘ﬂ) roportod

P. o0 porghd as common i1n the bumid part of the ccreal rogion in Argontins.

The contml of maiso rusts by regulation zecms unlikely, since tl el uredospores can

be carriesd long distances by wind curreents, ldkewise, control by c..xtural methods doco

scom very proalsing, although Johns and Brown (19L41) in Louisiana ated that the

I

date of plaming was important. Fuceinia sorghd caused sericus injury | ‘to maize planted

around June 15 and July 3 oarch year and occna:.onally daneged the June ‘1 plantings.

Thue it appears that in Loulslanas, it 15 best to nlant the malze by Jum 1 or eardler.

N

It 18 sloo quitc probable ?.hat maige rustos can be controlled by mrwinc or dusting

] \

with the oppurplate chomicals whenever the damage that might onsue’ w8 such

moasuras.

wellensiek (1927), Nains (1931), Vallega (19LhL); and: Borlaug (19 ‘5) have

indicated that varietlios and selettlons of maise exhibit considerable "vmatlon in

‘ .
kad with

susceptibility to the physiologlc roces of g. sorghi. Vellonsiok wo

10

be supceptible to onc of the races but rasistant to tho: othcr. He believed that

:::’l““

two phyelologic races of P. porght and - observed that some -solections ot molze might

suozeptibility ‘n the mailse. plants was detormined by the prosence of a Telatively

.large- quantity - of a-certain mutrdtive aubstance which acts-chemotropleally- on B

I

porghl after pentration, and mskes poseiblo an sbundant development of:myveelium and
\

aopren. Thus substance was believed aboont. or.present 4n only & dunntititeo

ﬁ-ptvniologic

Races' 1 and .3 of P. acrghl was inhorited on & slgnai~fachor palr basic. Valega

iy

roported the presence of two physiolegic races of P. sprghd in Arge l"nn, Boriavg
’ !
observed that P, sorghi was relatively common in Jeidne, that threec species of Qxalla,

L

.she slternate host, wore rusted teavily eech year, and that tho nativo varieties of

mad.ae cererslly more resist.ant-then Ipheodivoed varieties.

|
| |
|

\
-‘9}‘

n
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# | | I
; The various |specics of dlerosp ora reported to 4ttsck malze plants have boen
studied most lnixf,eh‘sivoly, and ka&s‘c ¢Lnbed their greateet dostruction, in the nalze-
B | \

/b produsing rei,jmns of the ~hil&np eu‘ and Imic:ncsia“ Thege ¢wo roglons have hot,

HE ;
1wty tmp:b:al clﬂxnates althou:zh “t‘.hcjclixmw of Jave is supposed to be somcunat drier

then that of 1.‘110 Phil..pn* nes,. Javn has a dry winter seascn. Actually, many of
the argas in Java' are extzremely | i t ‘and the raoinfall 4is. well distributed throuchout

‘
|
it ‘ i
1T I
Pl it |
|
,
|

the yoar.

|
The mpdf-;t?s of Selerosnors on ma!.ze in the Unlted btates havebeen from afBan
UL

ehnractcﬂu«i ‘hy n hunid, mlcrotl]mrn‘al climate with a more or less evonly distributed

in yecars in \.nIicn therc was excessive nrecipitation during the
i |

nl,

pel'iod of the r\.Lcn So.
|

y

raintall and enly

Sclerospora rxaminicola and 2, macrogspcra

enrly growin(%
| 1

been present 1n Lhe mai"e-prcducmg resions fcr years, yet they heve

nover become ajtt- mely deetruct:ﬁ. e ﬁxgept in definite localized maizo plantings where
the yéimg pla;m:tid imrc subject bo f.l.‘d‘o'ding for a period of hours or longer. <from

the data prcsa:nitnd it 1s ougges ed t.{h at species of Sclerosnora will be serious
pathogens of | 1r\a.t.zu: only in regio 8 f:‘lassified as superhunid or humid, and that their

aignixicamo‘mill. decreasc a8 tu h\inidity of such regions deereases. +shis implies

have un;lnubtej :l

\
i
that the do'm‘y" mTL'l.dw digeace of ma:l.ze is impertant in the “hilippints and Java, might
]

umor‘tamup.n he mgiona of Braz‘il.ljand China and could be occasionally destructive

14
o
[¢]

te of nignifi am:e in subhunid A m‘-id regiona. lio infomation was obtained to
indicate ‘that ‘f.hr dovny mildew m@‘m, or fungi has been recorded in Argentina.
The Dclex‘-osm uttackinglrmi;zepmduce enormous numbers of eporaggia on

hese, however, gor\rzc‘a to disseminate the fungi only i‘or ghort distances
yea.v.., gince sporw‘:gia are extremely susceptible to deplccation.

4n localized; 'E.rehs of the United St"dtcjm ond Furope. This disease probably i1l not
| !

e —
&

plant tinauog :

of a few hund

— 4 = i:
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